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LOCATION ANALYSIS OF THE RECYCLING DROP-OFF PROGRAM
IN KNOX COUNTY, TENNESSEE
Carol Michelle Donoghue, M.A.
Western Michigan University, 1991
This study examines the drop-off recycling program in Knox County,
Tennessee, in order to evaluate the convenience of the drop-off site locations.
Measures of convenience were distance, level of recycling participation, and location of
the site. Surveys were administered to 461 individuals participating in the program at
the three Convenience Centers with drop-off recycling facilities. The spatial analysis
compared the drop-off locations to the development patterns of the surrounding area.
The survey results indicate that more people are recycling now than before the
beginning of the drop-off program. More than half of those surveyed recycle at least
once a week and are willing to travel farther to the site than they are presently travelling.
The spatial analysis indicated the drop-off sites were located in high density
development areas. It was concluded that the location of the recycling drop-off sites is
convenient to Knox County residents.
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CHAPTER I
INTRODUCTION
The United States is generating approximately 250,000,000 tons of municipal
waste a year; on average each individual is contributing about one ton per year.
Fourteen states estimate they will have landfill capacity for no longer than the next
five years, while only five states believe their capacity will last the next 20 years
(Glenn and Riggle, May 1989). Since 1978 an estimated 14,000 solid waste
landfills--70% of those operating at the time—have closed. Today there are fewer than
6,000 landfills and 2,000 of those are expected to close within 5 years (National Solid
Wastes Management Association, 1989a). Neither new landfills nor waste-to-energy
plants are being developed in sufficient numbers to fill the gap left by these closings
and recycling has not begun to significantly reduce the volumes generated.
It is projected that nationally our disposal requirements will exceed our
available disposal capacity by 1998 and some regions have already begun to
experience this. Coupled with the fact that municipal garbage generation is estimated
to increase another 20% by the year 2000, the situation is forcing us to acknowledge
that alternatives to our present solid waste management agenda must be enacted
(Beury, 1989).
The County of Knox, Tennessee (see Figure 1) is presently faced with the
dilemma of how to dispose of its solid waste. Since the County landfill closed in the
summer of 1990, all waste is now shipped to a private landfill in adjacent Anderson
County. The life expectancy of this landfill is seven to nine years. An incinerator
was proposed but rejected due to public pressure. A Solid Waste Task Force
1
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was formed in October 1990 by the Knoxville Metropolitan Planning Commission to
study the issue and to recommend a comprehensive solid waste management plan by
September 30,1991.
Knox County began a pilot drop-off recycling program in March of 1990 to
determine whether recycling could reduce the volume of solid waste requiring
disposal and therefore become an important part of their solid waste management
plan. The two-part program consisted of curbside pickup in selected portions of the
City of Knoxville and drop-off facilities at three locations in the County. Participation
was greater than expected by public officials and the recycling program has
continued.
This study examined the Knox County drop-off recycling program that began
in March of 1990, to assess the convenience of the drop-off sites. The working
hypothesis was that the three sites are convenient. Covenience is defined as the
distance of the residents from the drop-off sites, how this distance impacts upon
people's recycling habits, and location of the drop-off sites in relation to surrounding
development patterns. The methods used to measure the convenience of the drop-off
sites were a survey and spatial analysis. Although "convenience" may also be defined
by other factors, such as the time and effort recycling involves, this study is restricted
to a geographical examination of the recycling drop-off program.
The Knox County Convenience Centers were chosen as the drop-off sites for
the pilot program. The Convenience Centers are transfer stations where residents
without curbside pickup take their household trash for disposal. Initiated as a pilot
test to determine the feasibility of a drop-off program, recycling was instituted at three
of the County's seven Convenience Centers. The Centers were chosen as the drop
off locations primarily because the Knox County Solid Waste Supervisor, who
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supervises the Convenience Centers and developed and oversees the drop-off
program, felt these would be the easiest locations to start a drop-off program.
A critical factor in ensuring the success of a drop-off recycling program is to
make it easy and convenient. This has been proven by the dozens of drop-off
recycling programs that have been set up over the last few years. The location of the
drop-off site may determine the success or failure of a program, based on the public's
perception of its accessibility. Therefore the location of the Centers is a major
determinant of whether these are the ideal drop-off sites.
A survey of individuals dropping off their recyclables at the Convenience
Centers was the major data source of the study. The survey resulted in quantitative
and qualitative data on household recycling habits, demographic variables, and
location that will prove the convenience of the drop-off sites. Informal interviews
with the Solid Waste Supervisor and Convenience Center operators were an
additional source of qualitative data to evaluate the convenience of the drop-off sites.
Based on their experience, they offered opinions and information on the success of
the program, the problems in running it, and suggestions for improvement.
Location in relation to the development pattern was another data source to
evaluate the convenience of the drop-off sites. A spatial analysis of the development
immediately surrounding the Centers will illustrate the relationship of each Center to
its surrounding neighborhood and community and will assist in determining if their
locations are convenient to the residents. Commercial, industrial, and residential
distribution patterns indicate population settlement and movement. Dense settlement
and traffic areas indicate good locations, for such areas would generate large numbers
of people. However, high traffic volumes make access to the drop-off site difficult
and discourage participation. These are a qualitative measure of the convenience of
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the drop-off sites along with personal observations and comments of individuals
participating in the program.
Prior to a presentation of the results of this research, general information on
solid waste management at the national level will be presented. The various solid
waste management options-including landfilling, incineration, recycling, reuse, and
reduction—will be discussed. Recycling will be covered in greater detail looking at
the various approaches with an overview of a few recycling programs in operation.
This will be followed by a brief summary of present conditions in the State of
Tennessee.
A brief summary of Knox County provides a general understanding of the
study area. A history of Knox County's solid waste disposal practices will lead to the
core of the research, an examination of the County's drop-off recycling program.
Presentation of the case studies will follow. A description of the survey is followed
by an examination of the results of the survey and support for the validity of the
hypothesis. Next the spatial analysis examines the demographic and development
patterns surrounding the drop-off sites, relating the location of the drop-off sites to
population distribution as a measure of convenience. Also a comparison of this
information to the survey data gives greater clarity to the relation of the drop-off sites
to the community and its residents. The interviews are an additional source of
information that expands both the survey and the spatial analysis. An examination of
the above data sources individually and as a whole leads to the conclusion, the
determination of the convenience of the location of the drop-off sites.
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CHAPTER II
UNITED STATES SOLED WASTE MANAGEMENT
Management Options
The U.S. is presently facing a garbage crisis: how to manage municipal solid
waste. This waste is being generated in increasing amounts each year. According to
the National Solid Wastes Management Association (National Solid Wastes
Management Association, 1989a), 52% of Americans surveyed in 1989 consider
solid waste disposal a serious problem in their local communities. Among local
community concerns, this issue ranks third, below combating drug abuse and
improving public education, but ahead of providing affordable housing and
expanding police and fire protection.
The solid waste disposal crisis has become severe on a national level for the
following reasons: (a) available landfill volume has significantly diminished over the
past decade; (b) larger amounts of commercial and industrial solid waste streams are
competing for the same disposal capacities as those used for household wastes; (c) the
siting of new landfills faces stringent new environmental regulations, high capital and
operating costs, and strong public opposition; (d) while incineration can sometimes be
a viable alternative to bulk landfilling, not all wastes can or should be burned, and
those that are still require landfilling of their ash remnants.
Municipal solid waste is generated in every sector of our society including
residential, commercial, institutional and industrial activities. The definition of
municipal solid waste used in this document includes both durable and nondurable

6
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goods such as containers and packaging, food wastes, yard wastes, and
miscellaneous inorganic waste. This definition matches that of the Environmental
Protection Agency—the EPA (U.S. Environmental Protection Agency, 1990).
So severe is the solid waste dilemma that the Federal government has taken
official action. The EPA officially endorsed alternative approaches to landfilling
through resource reduction and recycling. They developed an "Agenda for Action"
(U.S. Environmental Protection Agency, 1989) that gives official governmental
sanction and support to efforts to develop and implement recycling programs as one
important technique to reduce the volume of solid waste. The "Agenda" endorsed the
concept of "integrated waste management" and developed a hierarchy of management
options. In order of preference these are: (1) Source Reduction (including reuse of
products and backyard composting of yard wastes), (2) Recycling of materials
(including composting), (3) Waste combustion (preferably with energy recovery),
and (4) Landfilling. A 25% reduction in the waste stream through waste reduction
and recycling is the EPA's national target for 1992, with a total transformation of our
present waste management approach in the long-term (Beury, 1989).
The Resource Conservation and Recovery Act (RCRA) (U.S. Congress,
1988) established minimum standards for solid waste management practices. The
major objective of the Act was to close all open dumps within five years. Open
dumps have been eliminated as a waste disposal option, replaced by landfills with
stringent requirements outlined in RCRA to protect human health and the
environment
Management Problems
There are two major options in solid waste management: reducing the volume
of waste, and actual disposal. Landfilling and incineration are the two disposal
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mechanisms for removing the unwanted product from the immediate environment.
Landfilling places these resources out of reach through burying, with some products
actually being destroyed through slow chemical break down. Incineration actually
destroys most of the product through burning. Reduction of the amount of material
that requires disposal is now recognized as the crucial precursor to waste disposal.
This includes such methods as volume reduction in waste material generation, reuse
of materials in their present state, and recycling materials, i.e., treating materials so
that they may be used again.
In recent U.S. history, landfilling was the most common method for handling
society's waste. It was, until recently, the cheapest and most convenient answer to
solid waste disposal. However, in addition to those problems previously stated,
landfilling results in the loss of virgin materials and has proven to be a source of
groundwater pollution.

Not only is the loss of virgin materials a negative

consequence of landfilling or incineration, the energy required to replace these virgin
substances plus the environmental degradation caused by this process are additional
incentives to reducing our reliance on these disposal options.
Incineration has received great attention in the past few years. A new
approach to incineration is waste-to-energy conversion. In this technology the heat
produced by the burning of waste is converted into electrical energy. Incineration and
waste-to-energy, like landfilling, is convenient with the added benefit that it preserves
valuable landfill space. Construction costs are high, although when combustion is
incorporated into the design the process offers energy production in exchange.
The environmental consequences of incineration and waste-to-energy are still
suspect, as the large volumes of ash require landfilling or other disposal. Also the
toxicity of the ash is questionable and air pollution is a perceived threat. Additional
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negative attributes of incineration are the destruction of natural resources and the
political difficulties associated with siting an incinerator.
Waste reduction and reuse are methods to avoid the creation of municipal
waste and thus avoid disposal. However, while reduction and reuse options are
receiving greater attention, these methods require more research and are generally
perceived as long-term solutions.

These two options require: (a) changing

manufacturer's packaging methods and people's buying habits, (b) encouraging
consumers to purchase products that reduce their production of household solid
waste, and (c) replacing throw-away products with durable products, products that
have a longer use life or that may be repaired. A significant change in market demand
could encourage industry to revise their product design so as to consume less
material, have longer periods of use, and facilitate repair.
Recycling is the most commonly known and most prevalent method of
reducing waste generation. Since recycling is the topic of this thesis, a more detailed
discussion of this solid waste management option follows. The major attractions of
recycling are: (a) it is cheaper than landfilling and incineration when all costs are
considered, (b) it poses less environmental threat, and (c) it appears politically easier
to institute than a landfill or incinerator.
Along with conservation of virgin materials, the accompanying savings in
energy by not having to extract and process raw materials is sizable. The decrease in
the environmental degradation associated with these processes is also notable.
Because recycling offers little environmental threat, it is more socially acceptable than
disposal options. That citizen support for recycling efforts continues to rise is proven
by the increasing number of communities that are undertaking some form of waste
recycling.
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Recycling is the most viable short-term waste reduction option. It can be
instituted today without having to wait for significant changes in consumer habits or
industrial restructuring, although some limitations exist that will be discussed next.
A major drawback to recycling is that it is not as convenient to the individual
as landfilling or incineration. Individuals and families must expend some effort to
save and sort those materials that are recyclable. This requires education on how this
process works and incentives to do it. This is not the simple "out-of-sight, out-of
mind" practice that the public is accustomed to. It requires a cooperative effort by the
political, administrative, and private sectors to institute. Also, management of the
collected material is still being developed. In addition, industrial processes must be
developed to use second-generation material in place of virgin materials, and markets
to accept the second-generation materials and remanufactured products made of these
recycled materials must be established.
Despite these difficulties, recycling is recognized as the most viable short-term
alternative to solid waste disposal. Recycling of municipal solid waste has received
support from all sectors, including the federal and state governments, interest groups,
and the general public. RCRA gave impetus to states to develop and implement solid
waste management plans that would comply with the Act
Only nine states have reached recycling levels of 10% or more, although 18
states have set recycling goals with seven of these mandating specific goals through
legislation (U.S. Environmental Protection Agency, 1989). Many more states have
developed comprehensive programs with specific targets for source reduction, reuse,
composting, and incineration. Although presently Tennessee is not represented in
any of these scenarios, a solid waste management plan is being developed. At the
public level, citizens have taken action on their own to develop recycling options
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within their community, or have brought pressure upon their local representatives to
do so.
Recycling Options
Variation in household recycling programs is the norm when studying
programs throughout the nation. These include mandatory versus voluntary at the
state, county, or township level; privately run-for-profit versus publicly owned-andoperated, or a combination of these as joint private-public enterprises; mandatory
material separation by the citizens at a drop-off center or separation after drop-off at a
recovery facility; and such innovations as offering cash or gift incentives to
cooperating households or contributions to charities. One imaginative approach has
been to convert the drop-off centers to "theme centers" such as Fort Seminole's
Recycling Center in Tallahassee, Florida which uses a frontier fort motif and buys
back recyclables. The greatest unifying factor in recycling programs across the nation
is their individuality, reflecting the nature and characteristics of the local community.
The two basic collection systems for recyclables are curb-side collection and
drop-off centers. Curbside has been found to be the most efficient in terms of high
participation rates, as residents merely place their recyclables on the curb and a
collection stop is made at each home to collect that material. Less effort by the
resident is required than the drop-off center method, accounting for the higher
participation rates. For those communities or neighborhoods that presently have
curbside pickup of their solid waste, two major requirements of this system are
providing residents with receptacles to sort their materials and the redesign of the
garbage truck. For those areas with no curbside collection, the start-up costs are
generally high while even those with curbside may face increases due to the
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retrofitting of the equipment. Altogether, this higher level of service usually costs
more than drop-off programs but has much higher participation rates.
Drop-off centers are the most common form of household recycling programs
according to the EPA, although within the last year the growing number of mandatory
recycling laws has seen an increase in curb-side recycling programs. The volume of
material collected and participation rates are considerably lower than curbside because
this system places upon the residents responsibility for transport of their recyclable
materials in addition to the necessary preparation and sorting of recyclable materials.
Media attention has focused primarily on the disposal problems of heavily
populated metropolitan areas and the drop-off and curbside programs that have been
implemented to address these problems. However, the problem is not restricted to
these areas for rural areas also face increased solid waste generation and have
particular problems with open dumping. Residents in rural areas have traditionally
disposed of their waste by dumping, often illegally. These illegal dumps are most
often found on abandoned roads, in streams and gullies, and along steep banks.
Such forms of illegal dumping threaten public health and safety as well as the quality
of the environment. Increased external costs to individuals and society result, as
these illegal dumps must be cleaned up and the waste disposed in an acceptable
manner.
A non-profit rural community-development organization study, which focused
on solid-waste management among other issues, found that rural areas account for
half of the .nation's solid waste (Park and Shaw, 1989). Nearly all of this waste
continues to go into landfills. Time and money limitations increase the likelihood of
quick-fix, piecemeal and short-term waste-management decisions in rural areas. They
concluded "the strength and tradition of an unselfish community spirit and the desire
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to protect the planet by conserving and recycling" (p. 40) was the answer to
successful rural recycling programs.
Development of the ideal recycling program for an area offers many
challenges. It should be designed to meet the community's individual needs and
characteristics.

Such characteristics include the size and distribution of the

population, the economic capabilities of the community, federal or state funding
opportunities, county and state regulations, and public attitude or willingness to
participate. As experience is gained at all levels in addressing these challenges, a
growing level of experience is available to those newly entering the arena. Below are
some examples of guidelines discovered.
Public education has been a primary factor in the success o f any type of
recycling program. A successful recycling program is dependent upon citizen
participation which can be mandatory, forcing the individual to recycle, or voluntary
where the individual has the choice to recycle. Mandatory recycling programs are
found at the state level, such as in New Jersey, down to the local level, such as in
Wilton, New Hampshire, a town of 8500 (Moore, 1986). Regardless of which
system is used, educating the public on how to use the services of the recycling
program is important to ensure success, while for voluntary programs it is critical in
promoting the maximum level of participation.
It is difficult to fix a cut-off point at which a population can support curbside
collection. However, pending legislation in Pennsylvania provides some guidelines.
That bill recommends that communities with more than 5,000
inhabitants or more than 300 people per square mile implement
curbside collection. Communities with lower population densities
will probably find that a drop-off program is more cost-effective.
These drop-off centers would then be serviced by community
groups, municipal collections crews, or privately contracted
companies. (Murray, 1988, p. 31)
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Development of a recycling drop-off program involves consideration of
numerous factors. The locations of the drop-off sites are one major factor influencing
participation, particularly in voluntary programs. These sites should consider
convenience and security, for both residents and the drop-off center. Locations that
residents regularly pass provide the greatest convenience, such as sites near shopping
centers or which are located on major roadways. If the site operates 24 hours a day,
consideration must be given to security to assure the safety of the residents and to
keep out vandals and illegal dumpers. Sites visible from major roadways or adjacent
to police stations or other municipal buildings that are staffed 24 hours meet this
criteria.
A second major factor in the design of the drop-off center is the use of
attendants. Such personnel may help residents to unload and carry materials as well
as answer questions, allow for better control of material quality, and avoid most
security problems. A buy-back program is an option for attended sites. Residents are
paid for the recyclable materials they bring to the drop-off center (usually a reflection
of current market prices). Participation rates may increase in a voluntary participation
program, but labor and equipment costs are likely to be higher. Also the financial
viability of the program may be adversely affected by having to make payments to
participants. Generally the site without an attendant is designed with signs that
provide information on how to use the collection bins.
Following are two examples of recycling programs in rural areas. In Lane
County, Oregon recycling centers or depots are located at each of their 17 solid waste
transfer stations (Grogen and Peters, 1988). Financial incentives have proven critical
to the success of the Lane County recycling program. All transfer stations and
landfills offer a one dollar rebate to customers who recycle a minimum of 10 pounds
of material, and participating haulers can obtain a $2 per ton discount in disposal fees.
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This has stimulated 17 of the County's 24 collection firms, who collectively serve
approximately 35,000 households, to offer curbside collection of recyclables.
In Ohio, the Kent Recycling Center, owned and operated by the Kent
Environmental Council, is a nonprofit, voluntary drop-off program staffed by one full
time manager, two part-time workers, one full-time driver, and one driver/supervisor
(Bhatt, Hess, and Schwarz, 1989). The Ohio Division of Litter Prevention and
Recycling provides partial funding for the center with an annual grant. Operating
costs are covered by the sale of the recyclables, while the City of Kent helps by
renting the Center building space for $10 annually. Kent is an urban/industrial
community with a population of approximately 28,000 and a median income of about
$14,000. The Center also provides six satellite collection centers throughout the
surrounding Portage County.

These outlying drop-off locations bring in

approximately one third of the recyclables the central location normally receives. The
center and its collection branches accept aluminum cans and foil, glass, bimetal cans,
motor oil, cardboard, and paper.
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CHAPTER IE
TENNESSEE AND KNOX COUNTY SOLID WASTE MANAGEMENT
Tennessee Solid Waste Management
In 1969, the Tennessee Solid Waste Disposal Act (Tennessee, 1969) was
enacted by the Tennessee General Assembly with protection of public health the
impetus for passage of the Act. The Act provided a coordinated state-wide program
to control solid waste processing and disposal. The Tennessee Department of Public
Health and Environment has the responsibility for implementation of the provisions of
this Act. One of their major actions was to regulate landfill operations.
The State adopted a Solid Waste Management Plan in the spring of 1991. The
goal of the Plan is the "Creation of professional and dedicated solid waste
management systems throughout Tennessee" (Waste Management Research and
Education Institute, 1990, p. 2). A number of implementing programs are planned to
meet the various sub-goals included in the Plan, one of which is to establish a 25%
waste reduction goal by mid-1994. Another is the development of recycling and
source reduction initiatives. The 25% waste reduction goal reflects the target goal of
the EPA which recommends that programs be established to meet this level of volume
reduction.
Solid waste management falls under the jurisdiction of the counties and
collection of solid waste is performed by one of the following methods:
1.

Public collection. The county operates its own collection service or does

so in conjunction with other counties and cities.
16
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2. Publicly contracted. The county contracts with private haulers for this
service.
3. Private collection. County residents contract directly with private haulers
and the county is not involved.
4. Public/Private collection. The county provides green boxes and/or
convenience centers and private haulers contract directly with residents.
There are 120 operating municipal solid waste landfills in Tennessee. At
present only 13 county landfills are expected to be available beyond the year 2000.
Four municipal solid waste mass bum incinerators are operating or in start-up phase
while none are under construction and no permitting or financing is being requested
for additional incinerators.
Knox County is located in the northeast portion of Tennessee in the
Physiographic Province of the southern Appalachian Region. The area is in the Open
Hills surface type of the Appalachian Rough Lands Subdivision (Knoxville-Knox
County Metropolitan Planning Commission, 1981). The topography consists of
alternating ridges and valleys that were produced by differential weathering of the
folded and faulted sedimentary rocks. These parallel ridges and valleys are oriented
northeast to southwest with relief between the valley floors and ridge crests normally
between 180 and 400 feet, decreasing slightly from the northeast to the southwest
across the county.
Development generally occurs in the broad, gently rolling valleys.
Topography plays a major role in determining population distribution and
transportation in Knox County as development is restricted by the steepness of the
ridges and found primarily in the valleys. Topography also influences individual
waste disposal choices: steep roadsides make easy illegal dump sites and homes
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located in steep terrain make hauling of private collection service barrels difficult, so
many choose to drop off their waste at a Convenience Center.
The population of Knox County was estimated by the Tennessee Industrial
Development Division to be 329,500 as of 1986. CACI Incorporated was hired by
the Development Division to project 1980 census data into 1989 and 1994. For
planning purposes the 528 square mile county is broken up into the following sectors:
East, North, Northeast, Northwest, South, Southwest, and the City of Knoxville (see
Figure 1). The city and county sector boundaries closely follow census tract
boundaries: demographic and population data referred to in this report by sector were
obtained from census data and are considered to be reliable. The population
distribution in 1980 is illustrated in Figure 2.
Overall urban growth was down in 1988 from 1987, although the Southwest
and Northwest sectors continued to be the County's major growth areas with the
North Sector also showing some growth but to a lesser degree. This coincided with
the overall development activity of 1987 when the same three areas dominated the
growth pattern. This pattern was determined using the number of units authorized by
building permits in 1987 and 1988 (see Figure 3).
Knox County Solid Waste Management
Prior to 1974, garbage disposal options for residents in Knox County outside
the City of Knoxville included individual contracting with a private company for
curbside pickup, drop off at the Badgett Road Knox County Landfill (which closed in
1974), and illegal roadside dumping. Many citizens opted for neither of the legal
options due to cost or inconvenience. Pickup service was considered expensive by
the majority of residents.
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A noticeable number of those recyclers interviewed in this study stated they at
one time paid for curb side pickup but discontinued their service because of the
inconvenience. Those living in steep terrain and others with long driveways found
getting the garbage can to the curb difficult. Some mentioned dissatisfaction with the
service of the companies. The landfill was too far to drop-off their waste according to
some, while others considered it too expensive. Dumping along the roadside, in a
ravine or in a gully was the choice of many residents, as this option was both cheap
and easy.
In 1974 there were 42 illegal dumps in the County, creating major problems.
These illegal dumps were a continuous source of air, ground, and water
pollutants in addition to providing excellent habitats for disease-carrying insects and
rodents. They were a major public health hazard.
The economic costs were large, as closure of some of the illegal dumps and
pick up of litter along major roads cost the county and state $127,000 in 1974. The
Knox County Landfill also reached capacity and closed in 1974. This was an
additional major impetus to develop some method of waste collection as those
residents who would not pay for pickup service had no alternative but to illegally
dump.
The Dumpster Program, instituted in 1974, consisted of the scattered
placement of nine forty-cubic yard containers, known as Green Boxes, throughout
the County to serve as drop-off sites for household waste. The State Department of
Transportation was made the administrative body of the program for they were
responsible for the clean-up of roadside trash and illegal dumps. However, illegal
dumping continued. Between 1975 and 1977, there were 14 additional illegal dumps
and it was estimated that 50,000 people were disposing of their household solid waste
illegally at a rate of approximately 560 tons per week.
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Because the Dumpster Program was unsuccessful in stopping illegal dumping
of household waste, another tactic was tried and six Convenience Centers were
opened in 1978. The title conveys the concept of the Centers, for the primary goal
was to make available "convenient" disposal of household waste for residents. Eveiy
household is within 10 miles of a Convenience Center with one in each Sector. The
Centers are manned drop-off sites for municipal household waste with trash
compactors and dumpsters. Seven Convenience Centers (see Figure 4), listed in
Table 1, are presently operated by the Knox County Highway Department's
Wastewater and Solid Waste subdivision.
Table 1
Convenience Center Locations
Carter (East Sector)
Halls (North Sector)
John Sevier (South Sector)
Lovell Road (Southwest Sector)
Powell (between Northwest and
North Sector)
Tazewell Pike (Northeast Sector)
Kams (Northwest Sector)

8815 Asheville Highway
6659 Maynardville Highway
1810 W. John Sevier Highway
119 Lovell Road
1514 Emory Road
7128 Tazewell Pike
6815 Oak Ridge Highway

Each Center has twenty-foot entrance and exit gates for easy access, is well
lighted, and has an operator's building. The area is graveled and concrete pads are
provided for the containers. Compactors, which compact the trash into closed-top
compactor containers, are provided for the deposit of household solid waste. For
large bulky items, such as appliances and furniture, open-top storage containers are
provided.
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This approach has proven successful, for in the years following only two new
illegal dumping sites were identified, and as the program has continued, such sites
have continued to decline in size and number. According to Pete McGee, Solid Waste
Supervisor, illegal dumping has been cut approximately 95% since the Centers
opened.
The success of the Convenience Centers is due to the improved service
offered to residents through this approach. Advantages of the Convenience Centers
to residents are cleanliness, efficiency, security, and public health. Most importantly
is that the service is free of charge. An attendant is on duty during operating hours to
keep the area clean and to assist the public. The presence of an attendant, plus
fencing of the sites, maintains user security and prohibits dumping by out-of-county
residents and commercial contractors. Although operating hours are limited, the
advantages of the system and the location of the Centers along major roadways near
population centers have offset this limitation.
Participation rates are high, as proven by the virtual disappearance of illegal
dumps. Because the Centers have reduced littering and roadside dumping, controlled
disposal of bulky and hazardous wastes, and protected the rural environment,
residents have supported the Centers (Rucker, 1979).
The Convenience Centers have proven to be economically successful also.
Costs were decreased with the institution of the Convenience Centers, compared to
the Dumpster Program because transportation costs were cut. This cost is passed on
to the resident, as they now bear the responsibility of transporting their waste to the
Center. The operation is also more efficient due to a number of other factors which
include: decreased maintenance for cleanup of rubble at the Green Box sites,
elimination of vandalism of the Green Boxes, stoppage of transportation of partial
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loads (as the collection containers are now emptied only when full), and elimination
of inefficient routing of County trucks.
The major disadvantage of the Convenience Center is that it is not as
convenient as curbside pick-up. This system requires extra work on the part of the
citizen to load and transport the material, and not all county residents have the
necessary transportation.
Residents located outside of the City of Knoxville, which provides curbside
pickup, have two options for disposing of their solid waste: subscription to a private
service or drop-off at a Convenience Center. As of June 1990, 5,400 households in
Knox County had contracts with Waste Management, Inc. and Browning Ferris
Industries, Inc. (BFI), the two private curbside garbage collection companies in the
County.
The City of Knoxville's Public Service Department presently oversees two
private contracts which are regulated by city ordinance: one with BFI for the
collection of residential and commercial solid waste and the second with Waste
Management, Inc. for collection and disposal of residential solid waste. BFI was also
contracted by Knox County to dispose of waste collected at the Convenience Centers.
Waste Management disposes of their waste in neighboring Anderson County's
landfill while BFI used their privately owned Rutledge Pike Sanitary Landfill. In
October, 1990 BFI's landfill closed, coinciding with the expiration of their contract
with the County. The new contract was given to Fay Contractors, a small local
company newly in the business, also transporting their waste to Anderson County's
landfill.
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Knox County's Drop-Off Recycling Program
Landfilling was the only method of solid waste disposal seriously and
formally practiced in Knox County before 1990. Early on recycling was promoted by
privately owned businesses buying aluminum, metal, and newspapers from the public
for resale to recycling companies. Research on recycling in Knox County was
conducted and in September of 1988 the Metropolitan Knox Solid Waste Authority
published a report stating that recycling activity of the general public was minimal and
the situation was poorly documented. Participation was not broad-based but rather
involved specific target groups. Lack of publicity, or publicity conducted on an
insufficient periodic basis, was identified as the primary cause, in addition to the lack
of appropriate services.
With increasing attention given to solid waste disposal at both the local and
national level, local awareness is increasing, according to Pete McGee, Knox
County's Solid Waste Supervisor. This awareness has been spurred by media
coverage and citizen concern about an energy recovery project that had been proposed
in the fall of 1989. The project was voted down due to public pressure from the fear
of the environmental consequences that an incinerator may pose. The closing of the
Knox County Landfill and subsequent increase in collection rates has also gained the
attention of residents and public officials.
The Solid Waste Authority recommended that the Convenience Centers
include recycling of glass, aluminum cans, and newspaper, with other materials
eventually being added by installing additional collection bins. According to Myk
Snyder (personal communication, 1990) of the Solid Waste Authority, providing
"services to rural communities is the biggest problem." It was decided that to provide
recycling opportunities to residents who are not serviced by curbside recyclable
collection, additional drop-off centers should be located throughout the City and

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

County. Some recyclable materials that are not included in the curbside program
could also be collected at the Centers, such as batteries, tires, corrugated cardboard,
etc.
Although the State recommendations had not yet been released, Knox County
began a pilot recycling program in the spring of 1990. No official target goal of 25%
waste reduction was set, but the need to reduce the volume going to the landfill was a
strong impetus. McGee was the major force behind the implementation of the
program.
The program consisted of curbside pickup, provided by the City within
selected portions o f Knoxville, and drop-off facilities at three of the seven
convenience centers which are funded and operated by the State Highway
Department. The Lovell Road, Carter, and Halls Convenience Centers are the three
that accept recyclable materials in addition to drop-off of household solid waste.
The Convenience Center drop off recycling program was implemented in
place of curbside collection due to transportation costs: the population is less densely
settled outside the City of Knoxville making this program much more economical.
McGee concluded that taking advantage of population density appears to be an
important factor in reducing costs per capital. Also, although county residents have
the option to contract for service with a private hauler, past experience has shown that
some individuals, if not provided with some option to dispose of their household
waste at no cost that is observable to them, will dump their waste illegally rather than
pay for pickup, resulting in expensive clean-up costs.
Only three Centers were included in the pilot program because of funding
limitations. The Lovell Road and Halls Convenience Centers were chosen on the
basis of volume; they are the largest and second largest Centers in terms of total waste
volumes collected. Carter was included because the community had previously
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expressed support of a recycling program in its protest against an incinerator being
sited in this sector.
The three Centers presently accept green, brown, and clear glass, aluminum
cans, plastic milk cartons and beverage bottles, newspaper, and waste oil. The glass
and aluminum are sorted by the user into 55-gallon drums, and wire baskets with a
diameter of approximately six feet hold plastic containers. These are hauled and sold
to a secondary materials customer by the County Highway Department,
approximately every two weeks. The newspaper is collected and stored in 20-yard
steel boxes and picked up by a secondary materials purchaser. Likewise the used oil
that is collected and stored in a 250-gallon tank is emptied by the purchaser.
Weights of the recyclable materials collected at the drop-off sites, measured in
pounds, were tabulated by the Knox County Solid Waste Division and are listed in
Table 2. Weight figures for paper were not recorded until October and represent the
paper collected since March. Paper makes up the bulk of the weight within a landfill
according to numerous studies. This trend is reflected in the figures below where the
weight of newspapers, only a portion of the paper waste stream, collected per month
greatly exceeds the glass, aluminum, and plastic that is collected.
When first opened, the number of citizens using the Convenience Centers to
drop off their household waste grew slowly, increased dramatically for an extended
period, and slowly evened out according to McGee. The recycling participation rates
appear to be following this pattern, based on the volume of material collected per
month. The number of citizens dropping off their recyclables was low for the first
few months of the program, increased over a period of months, and has stabilized
since January. Participation in the recycling drop-off program increased in the first
half of the program as people became aware of it Once a large portion of the public
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was aware of the program, the collection rates evened out as those committed to the
recycling program continued to participate.
Table 2
Pounds of Recyclable Materials Collected per Month at Knox County's
Recycling Drop-off Sites, March 1990 to March 1991

March 1990
April
May
June
July
August
September
October
paper
November
paper
December
paper
January 1991
paper
February
paper
March
paper

Carter

Halls

Lovell

Total

2,828
3,699
5,537
6,520
5,184
4,525
2,229
11,446
125,830
4,560
17,670
2,181
6,530
7,293
18,810
7,133
18,860
7,320
10,350

1,785
3,776
5,173
5,582
8,193
6,373
7,434
7,425
194,640
6,902
32,060
5,064
33,370
10,981
16,640
7,843
17,320
8,603
23,510

2,801
10,981
14,701
15,510
21,291
19,021
13,139
6,531
277,080
22,467
43,330
17,737
44,420
25,840
34,290
20,280
35,120
21,184
37,620

7,414
18,456
25,411
27,612
34,668
29,919
22,802
25,402
597,550
33,929
93,060
24,982
94,320
44,114
69,740
40,971
73,300
42,595
78,680

The amount of materials collected has noticeably increased over the first year
of the program; the smallest increase was 258% for Carter and Lovell's material
collection rate was greatest at 756%. The tonnage for all the drop-off materials
collected increased 575% during the first year of the program. These figures are the
first indication that the hypothesis is valid, for if the drop-off sites were not
convenient, the collection rates would have remained relatively constant
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CHAPTER IV
LOCATION ANALYSIS
Problem Statement
The focus of this thesis is to determine if the drop-off recycling locations are
convenient sites for a drop-off recycling program in Knox County, TN. This study
was done with the aid of the Tennessee State Highway Department Solid Waste
Management Division.
As previously stated, convenience is a major factor in encouraging citizen
participation. Convenience is defined as "suited to one's comfort or ease" and
"placed near at hand" according to the Merriam-Webster Dictionary (Merriam, 1974).
In the context of this study, convenience relates to the location of the drop-off site and
how easy it is for people to get to. Experience thus far in development of drop-off
recycling centers has shown that the accessibility of the drop-off point will directly
affect the number of people willing to participate. Although other factors may be used
to define convenience in relation to recycling, such as the time or effort that is
required, this study evaluates convenience in terms of travel distance, frequency,
purpose of trips, and immediate access to the sites.
A random survey was given to recyclers at the drop-off sites. The results of
the survey provided quantitative data to evaluate the convenience of the sites. The
survey also provided valuable qualitative data in the form of the individual opinions
and ideas of the recyclers. Informal interviews with Pete McGee, the Kno^c County
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Solid Waste Supervisor, and the operators of the three drop-off Convenience Centers
provided additional qualitative data.
A spatial analysis of each of the three drop-off sites and the surrounding area
was another method to evaluate the convenience of the Centers. The spatial analysis
examined the drop-off site locations in relation to demographics and land use.
Factors used in the analysis were population density, surrounding development
patterns, and participation rates. Statistical data were obtained from the Knox County
Metropolitan Planning Commission (MPC), except for participation rates, which
came from the Knoxville/Knox County Solid Waste Planning Division.
The Survey
The design of the survey was limited to one page and one-to-two minutes of
administration time (see Figure 5). The restrictions on length and time were
necessary because: (a) the flow of traffic was not to be impacted, (b) a one page
questionnaire was simpler for the surveyor to administer, and (c) costs were kept to a
minimum.
The survey was designed in two sections; the first applied to recyclers while
the second applied to non-recyclers. Questions for non-recyclers were included
because at the time of survey design, these data were requested by Myk Snyder,
Recycling Coordinator for the Solid Waste Authority. The Authority was organized
and run by a company attempting to site an incinerator in Knox County. Snyder
agreed to assist in the development of the survey and assume the cost, in exchange for
input into the survey design and access to the results. A section on non-recyclers was
requested by Snyder to aid him in developing a recycling program that would be
implemented in coordination with the incinerator. After the incinerator proposal was
defeated, the Solid Waste Authority was disbanded.
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How far do you live from the Convenience Center?
Under 2 miles __ 2 to 5 milea
__ 6 to 7 mile

8 lo 10 miles

What is the greatest amount you would be willing to pay a month to have your
recyclables picked up at your curb?
None
51 to $5 _____ $6 to 510
511 to 515_516 to 520
_

a

How many people live in your home?
One
Two
Three

__F o u ror five

Sis or more

How long have you lived at your present address?
L eu than 1 year
___Between 3 A 5 yean
Between I and 3 years
Over 5 years

What is your street addreu (this is kept confidential):

FOR NON-RECYCLERS
Would you consider recycling your solid waste?

FOR RECYCLERS
Did you recycle before the Convenience Center Matting accepting recyclable materials?
Yea
No

Yes

No

If no, please explain why:

Do you recycle mare materials now that the Convenience Center accepts them?
Yea
No

Have you ever recycled before?

Do you plan on continuing to recycle your household solid waste?
Yes
No

If yes, would you consider recycling again at this Convenience Centre?
Yes
No

How often do you think you will use this recycling convenience center?
Twice a week
Every two weeks
Once a week
___Once a month

Why are you not recycling tcday?
I do not know hor/
I would but I keep forgetting
It lakes too much time
1do not have room to store my recyclables
1 do not think its necessary

What days do you usually recycle?
Mon.Tues.
Wed.

Thins.

The materials you plan on recycling are:
glass
plastic
aluminum cuts

FrL

SaL
.newspapers

How do you dispose of your household Waste?
Private pick up service
Convenience Center
City Service
Non: of these
You combined your stop at the Convenience Center with
going to the store.
taking your children to or from school.
going to or from work.
doing an errand.
_ none of the above.
What is the greatest distance you would be willing to travel to drop off your recyclables?
Under 2 miles __ 2 to Smiles
6 to 7 miles
8to
10 miles

Yea

No

If you were willing to recycle, what is the greatest distance you would travel to drop
off your recyclables?
6 lo 7 miles
8 to 10miles
Under 2 miles ___ 2 to 5 miles
Would you be willing to recycle if you were payed for it?

No

What is the greatest amount you would be willing to pay a month lo have your
recyclables picked up at your curb?
None
51 to 55_____56loS10
511to 515
$16 to 520
What is your street address (this is kept confidential):

Figure 5. Recycling Convenience Center Questionnaire.

Yes

If yes, what is the greateM distance you would be willing to travel lo drop off your
recyclables for money?
Under 2 miles ___ 2 to 5 miles
6 to 7 miles
8to 10miles

_
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RECYCLING CONVENIENCE CENTER QUESTIONNAIRE

The following are questions requested by Snyder but not included in the
statistical analysis since they are not relevant in the evaluation of the convenience of
the drop-off sites: number of people in the home; how long at their address; whether
the recycler is planning to continue to recycle; how much of a fee they would be
willing to pay for curbside pick-up of recyclables and solid waste; days individuals
usually drop-off their recyclables; materials dropped off; and street address. Those
questions not included in the statistical analysis do yield useful data, depending on the
researcher's needs. For example, the amount individuals are willing to pay for
recyclable curb pick-up is an indication of how much citizens believe should be
charged if a mandatory program was considered. Also not included is analysis of
data generated from non-recyclers, as this was collected for the use of others and does
not apply to the testing of the hypothesis.
The data acquisition process experienced some inconsistencies, as may be
expected in a study relying on outside assistance in data gathering. The survey was
originally scheduled to be administered concurrently on three specified days. Two
individuals were provided by the Solid Waste Division to conduct the survey at two
of the Centers with the author at the third. These individuals were instructed to
administer the survey personally. Instead the questionnaire was passed out to those
recycling to complete themselves. The result was that some surveys were incomplete
while others were completely filled out, both the recycler and non-recycler sections.
These surveys, a total of 27, were not included in the analysis.
The design of the survey limited the responses to a few answers rather than a
definitive number, therefore the analysis was limited to nonparametric statistical
applications. Nonparametric data manipulations are limited due to the nature of the
data, and typically only include examination of frequency distributions and correlation
coefficients. Frequency distributions were run on the data and these results are
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discussed below. Spearman's rank correlation coefficient was also run on the data
but the resulting values indicated that there is only very weak correlation between any
of the questions. These data are therefore not presented.
A total of 461 questionnaires were completed: 103 at Halls, 158 at Carter, and
190 at Lovell. Although there is a variation between the Centers in the number of
surveys completed, there is no correspondence between these numbers and the
volume of recycling activity.
Seven of the survey questions yielded data that could be used to evaluate the
convenience of the drop-off locations. These are presented below along with an
explanation of how each question provides data to test the working hypothesis.
1. How fa r do you live from the Convenience Center? The distance the
individual lives from the drop-off site is a measure of the convenience of the drop-off
location. If the location of the drop-off site is not within a convenient distance, this
will discourage participation.
2. D id you recycle before the Convenience Center started accepting
recyclable materials?

A measure of recycling activity before the opening of the

County drop-off sites, the survey results indicate whether more people are recycling
after the institution of the drop-off sites than before. If the location were not
convenient, the number of people recycling would remain the same.
3. D o you recycle more materials now that the Convenience Centers accepts
them?

This question further clarifies the results of the previous question by

determining whether those that previously recycled have increased the volume of their
recycling. If the drop-off site were not convenient, individuals may not be willing to
transport more materials to the site. Therefore, if the results show that people are
recycling more than they were previously, then the drop-off site is convenient.
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4. How often do you think you will use this recycling convenience center?
The number of times an individual reycles a month is a measure of convenience:
frequent trips to the drop-off site indicate the location is convenient
5. How do you dispose o f your household waste? This question determines
whether there are any individuals who are not using the Convenience Center to
dispose of their household waste. These people making a special trip to drop off their
recyclables indicates they consider the drop-off site is convenient.
6. You combined your stop at the Convenience Center with? This question
illustrates how individuals plan their trip to the drop-off site: whether they combine it
with other errands or make a special trip. If individuals had to make a special trip to
the drop-off site, that would indicate the location is not convenient
7. What is the greatest distance you would be willing to travel to drop off
your recyclables? The greatest distance individuals are willing to drive equates

distance with convenience. If the individual is willing to drive the maximum distance
of eight to ten miles, then convenience does not affect whether they will recycle. The
results of this question can be compared to the results of question one. If people are
willing to travel further than they presently are to drop-off their recyclables, this
would confirm that distance is not a strong measure of convenience.
The statistical analyses of the survey results were limited to simple description
and comparison of percentages. A comparison was made of individual site scores to
see if the results were unique to a site. If the averages for each site were similar, then
the total for all three sites would reflect accurately the entire program. If one site's
totals were significantly higher or lower, this would skew the accuracy of the
combined averages. Exceptions may be explained by socio-economic differences in
the study area.
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The qualitative data consisted of informal discussions with those individuals
who expressed their ideas and opinions regarding recycling and the solid waste
situation, both locally and nationally. Written on the survey form at the time the
survey was given, these comments are presented where applicable throughout this
section.
The results of the question "How far do you live from the Convenience
Center" (see Table 3) are similar between all three sites, with the greatest number of
recyclers traveling from two to five miles to the Center. The under two miles range
shows the second largest percentages for Lovell and Halls, while their ranges over
five miles fall dramatically.
Table 3
Survey Question: "How Far Do You Live From the Convenience Center?"

Under 2 miles
2-5 miles
6-7 miles
8-10 miles

Carter

Halls

Lovell

All

25%
43%
26%
6%

24%
54%
11%
10%

21%
61%
8%
10%

23%
53%
15%
9%

Carter Center recyclers travel farther to their drop-off site than the other two
Centers. This may be attributed to the rural nature of the East Sector where
population density is low and residents on average must travel further to satisfy their
necessities. Overall, the majority of respondents in all three sectors, 76%, live within
five miles of a drop-off center.
Numerous individuals expressed approval that the drop-off program had been
instituted. Those using the Centers as their household waste disposal location
believed the Convenience Centers were a good location for a drop-off program.
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Those with curbside pickup did not comment on the location: they were merely
satisfied that they had a place to drop-off their recyclables. Some expressed concern
that the Centers may move, stating they were happy with its present location and
hoped it would stay.
Based on the results of this question it would appear that the location of the
drop-off sites, measured in distance of the recycler to the drop-off site, are convenient
as more than three quarters of those surveyed live within a five mile radius of the
Centers. This is supported by the comments of those recycling that they like the
Centers where they are and will continue to recycle.
The majority of residents using the Carter Center, 76%, had not recycled
before the County drop-off program was begun (see Table 4). This is a notable
difference compared to Halls and Lovell, where 40% and 42%, respectively, had
previously recycled. A possible explanation is that the opportunities to recycle in this
rural sector were not as numerous as in the North and Southwest Sectors. Therefore
Carter’s results indicate that location is a major factor in their recycling participation.
Table 4
Survey Question: ""Did you Recycle Before the Convenience Center Started
Accepting Recyclable Materials?"

Yes
No

Carter

Halls

Lovell

All

24%
76%

40%
60%

42%
58%

35%
65%

Of those who had recycled previously, many replied they had donated their
aluminum cans and newspapers to schools, churches, and community organizations
or to stores that offered collection services. Others responded that they had recycled
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in another community, prior to moving to Knox County. Many respondents were
pleased that the opportunity to recycle was available, stating they had wanted to
recycle before but did not know the places to take their recyclables, or if there were
any.
Overall, more than half of the respondents began recycling with the start-up of
the drop off program at the sites. These results indicate both that residents find the
location of the drop-off site convenient enough that they are willing to recycle.
Results for all three Centers indicate that the drop off program at these Centers
has increased the recycling activities of the respondents, indicating the drop-off site is
convenient and they are willing to transport more recyclables (see Table 5). This
corresponds to the comments of many individuals who stated they were happy to
have the opportunity to recycle more of their household waste and that it was easy to
do so at this location.
Table 5
Survey Question: "Do You Recycle More Materials Now
That the Convenience Center Accepts Them?"

Yes
No

Carter

Halls

Lovell

All

83%
17%

89%
11%

96%
4%

90%
10%

Examination of the results of this and the preceding question indicate that
using the Convenience Centers as recycling drop-off sites increased participation for
both those who had previously recycled and those who had not. The results of this
question are a positive indicator that the locations of the drop-off sites are convenient.
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The Halls drop-off site appears to be more conveniently located than the
Lovell or Carter sites, based on the major variation in their data (see Table 6). The
vast majority of the Halls residents anticipate dropping off their recyclables once or
twice a week.

Carter and Lovell results are similar in that 52% and 55%,

respectively, drop off their recyclables once a week, and 22% and 23% every two
weeks. It is unknown why the Halls value is almost double that of Carter and Lovell.
It may be a combination of factors such as more of the Halls recyclers use the
Convenience Center to drop-off their household waste than Carter or Lovell recyclers.
Also more of the Halls recyclers come to the Center while out doing other business,
such as shopping or errands, and as the Center is on the way, it is easy to drop by the
Center.
Table 6
Survey Question: "How Often Do You Think You Will Use
This Recycling Convenience Center?"

Twice a week
Once a week
Every two weeks
Once a month

Carter

Halls

Lovell

All

17%
52%
22%
9%

67%
32%
0%
1%

9%
55%
23%
13%

31%
46%
15%
8%

The comments of individuals were varied. While most said it was easy to
stop once or twice a week at the Center, there were others who preferred to save it up
so they had to come less often. Although other parameters, such as family size,
would impact how often residents drop-off their recyclables, it was assumed that if
the Centers were not conveniently located, fewer trips would be made per month.
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Based on this assumption it would appear that the locations of all of the Centers are
convenient, for at least 77% of all those surveyed stop at least once a week.
There are two exceptions to the overall averages for all three Centers in the
results in Table 7. The first is that 26% of Carter's respondents indicated they do not
use private curbside pickup, city service, or the Convenience Center to dispose of
their waste. This implies that these individuals are either disposing of their waste
illegally, taking it to a landfill outside the county, are burning it, or they did not
understand the question. Because of the rural nature of the East Sector, it seems most
likely they are burning their trash, an old method of waste disposal that still takes
place in areas without laws banning this practice.
The second exception to the average values is the relatively high number of
individuals in the Southwest Sector with private curbside garbage pickup that make a
special trip to the Lovell Center to drop off their recyclables. Two explanations for
this are thaHhe location of the
Table 7
Survey Question: "How Do You Dispose of Your Household Waste?"

Private curbside
City Service
Convenience Center
None of these

Carter

Halls

Lovell

All

1%
1%
72%
26%

5%
4%
88%
3%

23%
1%
74%
2%

11%
2%
77%
10%

Center makes it convenient to drop off recyclables or that the residents in this sector
are more dedicated to recycling than the residents of the other two sectors. The
second explanation seems most likely based on the nature of the population. The
median income of the residents in this Southwest Sector are the highest in the County
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(see Table 8), which usually also indicates a higher education level. The comments of
these individuals support both explanations. Many expressed the belief that it was
important to recycle and that everybody should do it, indicating an awareness of the
solid waste issue. Another common opinion was that recycling was easy to do and
that taking it somewhere to drop it off was not a problem.
Table 8
Knox County 1980 Median Income by Sector
Sector Median Income
East
North
Northeast
Northwest
South
Southwest

$24,746
$33,759
$24,918
$37,980
$29,457
$45,936

Regardless of the variations between Centers, the majority of the total
surveyed, almost one-quarter, make a special trip to drop off their recyclables
indicating the location of the drop-off site is convenient.
The question, "You combined your stop at the Convenience Center with?"
was designed so that the most common trips that people make from their homes were
offered as answers. An assumption was made that the majority of those answering
"None of the above" had to make a special trip to the Convenience Center which was
not as convenient as stopping while on the way to somewhere else.
The survey results are relatively similar as they are scattered between the
various answers (see Table 9). The averages for Halls and Lovell were close, 12%
being the greatest discrepancy on "Doing an errand." The location of the drop-off
sites relative to schools was the least important for all three Centers. When originally
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setting up the locations of the Convenience Centers, it was believed that proximity to
schools would be convenient and therefore encourage participation. However the
results of the survey do not indicate this to be a significant variable.
Table 9
Survey Question: "You Combined Your Stop at the Convenience Center With??

Going to the store
Taking your children
to or from school
Going to or from work
Doing an errand
None of the above

All

Carter

Halls

Lovell

8%
1%

11%
2%

10%
2%

9%
2%

9%
19%
53%

14%
38%
13%

12%
26%
21%

11%
26%
31%

The comments of the recyclers reflect the variation of the survey results.
Many replied they liked the location of the drop-off site because it was on their way to
somewhere else and they rarely made a special trip to the Center. Others stated,
usually those living under two miles from the site, that it was not a problem to make a
special trip as the location was close and easy to get to.
One major exception in the survey results is that more than one half of those
surveyed at the Carter Center, 55%, possibly make a special trip to the Convenience
Center to dispose of their waste. This total impacts the combined results of the three
Centers, 31%, as Halls and Lovell had totals of only 13% and 21%, respectively.
Unlike the Halls and Lovell Centers, the Carter Center is in a rural Sector that has no
concentrations of commercial development which attract large volumes of people.
Also the drop-off site is not close to the city and with the scattered, low population
pattern in the Sector, many of the Sector's residents would not pass close to the
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Center if they were heading to the city. Based on the results of this question, the
Carter drop-off site is not convenient for more than one-half of those surveyed.
Only 13% and 21% of Halls and Lovell respondents may make special trips to
drop off their recyclables. If a special trip is not needed to drop off their recyclables,
then the location would appear to be on the way to other destinations making the site
convenient.
The results of the question of the greatest distance they would be willing to
travel vary between each Center in numerous ways (see Table 10). Only 12% of the
Table 10
Survey Question: "What Is the Greatest Distance You Would
Be Willing to Travel to Drop Off Your Recyclables?"

Under 2 miles
2-5 miles
5-7 miles
7-10 miles

Carter

Halls

Lovell

All

9%
39%
40%
12%

4%
41%
10%
45%

3%
25%
9%
63%

5%
33%
20%
42%

Carter respondents are willing to travel the maximum distance, ten miles, to drop off
their recyclables compared to 6% who presently travel this distance. While 10% of
Halls and Lovell residents presently travel up to ten miles, 45% and 63%,
respectively, of the remaining respondents indicate they are willing to travel the
maximum distance. These results indicate that either Carter respondents consider
convenience of location important while Lovell and Halls respondents do not, or that
Lovell and Halls residents have a higher dedication to recycling. Higher dedication
would be most likely because of the significant number of respondents (40%) that
were recycling before the program was begun.
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A comparison of Carter’s data regarding the distance they would be willing to
travel to whether they make a special trip yields another measure of convenience.
Fifty-five percent make a special trip to the Center while only 13% say they are
willing to drive over seven miles to drop off their recyclables. Therefore, the drop
off site must be located within seven miles of their home for them to consider the
distance convenient.
It should be noted that 26% of the Carter survey participants responded they
live six to seven miles from the Center, while only 13% state they would be willing to
drive this distance. It would appear that they are either uncertain of the distance from
their homes to the Center or, as seems more likely, they are unwilling to travel further
than they presently are to recycle. The results for the Halls and Lovell survey do not
reflect this inconsistency. They indicate that the respondents are willing to travel as
far or farther to drop off their recyclables. The overall averages show that the
respondents are willing to travel farther than they presently do, which indicates a
dedication to recycling that will not be affected by distance. Many of those surveyed
support this conclusion, stating that if the drop-off location is on the way or close to
another destination, the distance is irrelevant. Convenience in this instance is defined
by location of the drop-off site in relation to surrounding development. Others,
however, were adamant about the distance they were willing to drive, with some
willing to go a little farther and some not willing to travel any farther than they are
presently.
As noted earlier, an average of 41% of the Halls and Lovell respondents
recycled before the County drop-off sites were open, indicating a degree of dedication
to recycling. Also, 95.5% overall, increased their recycling efforts after the program
began, therefore their willingness to drive the maximum distance may be just another
indicator of their dedication.
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An examination of the overall results of the survey reveals some differences
between the level of convenience of each Center.

For example, 55% of those

surveyed at the Carter drop-off site make a special trip to the site; based only on this
measure it may be concluded that the Carter site is less convenient for more than onehalf of the recyclers. The Halls drop-off site is more convenient if the conclusion
rests on the fact that 99% drop off recyclables at least once a week. However,
looking at the overall results, it is concluded that each drop-off site is conveniently
located. Extending this, it can be concluded that the locations of the three Knox
County recycling drop-off sites are convenient. Examination of the spatial analysis
following will further expand the meanings of the survey results and provide more
data to evaluate the convenience of the Knox County recycling drop-off sites.
Spatial Analysis
A spatial analysis of the three drop-off sites looked at their placement in
relation to population distribution, surrounding development patterns, predicted
growth and settlement patterns, and participation rates. Individual examination of the
recycling drop-off sites provided valuable information for future study but, more
importantly, provided data that would help evaluate the convenience of the Centers.
Each drop-off site was studied in relation to the surrounding area to provide an overall
understanding of the convenience of these locations.
Each Convenience Center was originally located within a sector to service the
communities therein. This analysis established the development pattern surrounding
the Center: the industrial, commercial, and residential settlement patterns. The
Centers should be located in an area providing the greatest number of services and
convenience to the greatest number of residents.
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Areas providing a multitude of services will attract a larger and more diverse
mixture of people rather than targeted interest groups. Grouping of these services
results in what is called a commercial center. Commercial centers are therefore
desirable as drop-off sites, as the volume of people traveling within or through the
area is high. Residential areas typically attract a limited number of people which
include the residents, their friends and family. Industrial areas also only typically
attract those with special interests in the area, such as employees and business people.
Determination o f the location of the Center within the context of the
community it serves provides a means to evaluate the convenience of the drop-off
site. If it cannot be shown that the Center is located in an area of high commercial
development, using the Center as a drop-off point will not encourage the greatest
amount of participation possible because it is not conveniently located.
Information on the land-use and development characteristics of each sector
comes from the East, North, and Southwest County Sector Plans of the KnoxvilleKnox County Metropolitan Planning Commission (MPC). The Sector Plans are the
official guide for decisions concerning future development including land use, public
facilities, and transportation. The Plans were adopted by the Knox County
Commission and the Knoxville-Knox County MPC. The Plans contain development
policies, demographic information and statistics, and trends and conditions that affect
future development.
The Plans have divided each Sector into two major categories, the Urban Area
and Rural Area.

Urban Areas are the primary locations for higher density

development and include Development Centers and Linear Development areas.
Development Centers are clusters of high density development which attract
residential and non-residential growth. Linear Development is an area of high
intensity development lining a major thoroughfare. The Rural Area includes those
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portions of the sector which have remained undeveloped due to environmental
constraints, land which is being reserved for future development beyond the 20 year
time frame of the Plan, and the Open Space Network. This Open Space Network
consists of undeveloped land that is designated to be protected from development for
the community's safety, health, and welfare.
The 1980 Demographic statistics were obtained using the 1980 Census. The
projected statistics for 1989 and the year 2000 were developed by the MPC and
referenced in the MPC Sector Plans. Population statistics will give some indication
of whether the participation rate will remain stable in the near future or increase. An
increase in population may indicate an increase in participation, with a possible
negative effect upon the convenience of the drop-off site locations.
East Sector: Carter Convenience Center
The Carter Convenience Center is the East Sector’s drop-off site and is located
at 8815 Asheville Highway just west of Kitts Road (see Figure 6). The Center is
within the northeast quarter of the East Sector of Knox County. The sector has a total
a split where Asheville Highway, which runs parallel to Interstate 40 to the south,
continues heading east while Andrew Johnson heads northeast. Within four miles is
Governor John Sevier Highway, a major arterial highway which runs south from
Interstate 40. Strawberry Plains Pike is an arterial route connecting both Andrew
Johnson Highway and Asheville Highway with 1-40. The majority of travel in and
through the Sector is concentrated along the major east-west facilities of 1-40,
Asheville Highway, and Andrew Johnson Highway. The other major traffic-carrying
road is Strawberry Plains Pike.
The access road leading from Asheville Highway to the Convenience Center's
gates is approximately 150 feet long (see Figure 7). The recycling area of the
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Source: Knoxvllle-Knox County
Metropolitan Planning Commission

Figure 6. Location of the Carter Convenience Center
East Sector of Knox County, TN.
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Figure 7. East Sector Recycling Drop-Off Site: Carter Convenience Center.
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Center is on the right after passing through the gates and directly ahead are two trash
compactors and one open top container. There is ample room for vehicles to park in
the recycling area out of the way of the flow-through traffic. Traffic within the Center
moves freely with little congestion. Back-up of traffic that may take place usually
occurs on Saturday and so it does not affect traffic flow on Kitts Road.
The East Sector is the least populated sector in Knox County with a 1980 total
population count of 12,579. Marginal growth increased the population by 126
individuals in a nine year span so that by 1989 the total population was 12,705, an
increase of 1%. An increase of 1.31% to a total of 12,871 in 1994 is the five year
population projection, a gain of 166 individuals. Population projections to the year
2000 by the MPD indicate that urban development will continue at a very slow
rate. Identification of key parcels of potential development land also indicate urban
development will continue at a very slow rate according to the MPC. Potential
development areas are restricted by the constraints of the natural environment. The
Plan encourages new medium density residential development to locate adjacent
to commercial areas along arterials and major collectors, and on the fringes of low
density areas.
The Sector is rural and sparsely settled which is verified by the low population
statistics, although a few densely populated neighborhoods are present. Residential
development has occurred primarily north of Asheville Highway and south around the
I-40-Strawberry Plains interchange.
Commercial development patterns are linear along Asheville and Andrew
Johnson Highways. These are areas that serve as major arteries and businesses are
located to meet the primary needs of the residents. There are no large Commercial
Centers in the East Sector due to the low density rural population. Residents travel
out of the sector to shop at malls, shoppings centers and specialty stores, although
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none of these are located to the east of the Center. Therefore, many of the residents
may not travel near the Convenience Center on their way to these destinations.
Industrial development has not and is not anticipated to expand greatly during
the next ten years. From 1975 to 1980 development was slow, and "the East Knox
Sector has experienced marginal growth over the last five years" (Knoxville-Knox
County MPC, 1989, p. 4). The Forks-of-the-River Industrial Park is the most
intense industrial development in the Sector. The remaining industries are classified
as "light" by the MPC.
The East Knox County Sector Plan asserts that development is limited by
geological and environmental constraints. Local relief, higher than the County
average, is 600 feet. Most of the East Sector is underlaid by soluble rocks where
channels, sinkholes, and caves might occur while major fault lines are located along
the Holston River. The unstable construction foundation these features pose
precludes large portions of the Sector from development consideration. An additional
physiographic factor limiting development is that all of the soils found in the East
Sector are unsuitable for use as septic fields.
When asked for feedback on the opinions of those participating in the
recycling program, the Carter Convenience Center operator replied that the recycling
area was too far away from his building for interaction. Recycling activity has
remained relatively constant after the initial period of individuals becoming aware of
the recycling program.

He has observed that on Saturdays the recycling area does

get backed up. There is no impact, however, upon the traffic of the access road into
the Center.
The operator has lived five minutes away from the Center for twenty-five
years and knows the East Sector well. He stated that the area where the Center is
located is one of the more populated areas in the sector and that there are no large
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commercial centers in the sector. He observed there was not much development
taking place, that "people hang onto their land." On Highway 398 some commercial
development is taking place, mainly to service Interstate traffic. The location of the
Center is good because of its easy accessibility to the highways and because the
Center has been here so long that everybody is used to it.
It is concluded that the location of the Carter Sector drop-off site is convenient
for those recycling and will remain so in the near future. Although the site is located
east of the city and any commercial development areas, this limitation is lessened by
its close proximity to major roadways which makes it convenient for people to access
the Convenience Center.

Projected residential, commercial, and industrial

development indicate that growth within the Sector will be minor and should not
therefore negatively impact upon the convenience of the present site.
North Sector: Halls Convenience Center
Located in the southeast quarter of the North Sector of Knox County, the
recycling drop-off site is the Halls Convenience Center at 6659 Maynardville Pike
(see Figure 8). Running north-south, Maynardville Pike is a major arterial leading
into Knoxville. Norris Freeway and Emory Road, running northwest and northeast
respectively, merge with Maynardville Pike in the Community of Halls. Halls
Convenience Center is located in Beaver Creek Valley, where 70% of all trips that
either originate or end in the North Sector are concentrated (Knoxville-Knox County
MPC, 1989).
The drop-off site is located on the west side of Maynardville Pike, which is a
four-lane road. A median divides the road in front of the Center so that those
traveling north to the site have to pass the site by approximately 200 feet to the median
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Figure 8. Locations of the Halls Convenience Center
North Sector of Knox County, TN.

break. They must then merge with the south-bound traffic before turning into the
Center.
The road from Maynardville Pike to the Convenience Center gates is 175 feet
(see Figure 9). This long driveway normally prevents vehicles from obstructing the
traffic flow on Maynardville Pike. Also the layout of the drop-off site allows traffic
to flow through the Center with little congestion. The recycling drop-off area is to the
left of the access gate, past the trash compactors, with plenty of parking space for
those recycling. However on busy days, particularly Saturday, traffic will become
backed up in the Center, extending out to Maynardville Highway, where on occasion
the vehicles will be backed up one-quarter of a mile.
The North Sector is the second largest in the County with 50,008 acres. It
also claims the second highest population with 32,816 residents in 1989. The Sector
gained 3,398 people during the previous nine years as the 1980 Census indicated a
population of 29,418. This is a growth rate of 11.55%. Development is active as
the MPC rated the North Sector a major growth area, although to a "lesser degree"
than the Southwest and Northwest Sectors. The 1994 projected residential growth
rate is 7.6%, raising the total number of residents to 35,310.
The vast majority of land in the North Sector is classified by the North Knox
County 2000 Plan as having severe or moderate development constraints due to the
natural environment. The slope, soil, and geological conditions determine the
development pattern of the Sector. Approximately 70% of the Sector has moderate
(12-25%) to steep (greater than 25%) slopes. Steep slopes account for approximately
35% of the North Sector and are concentrated in the northern half of the area, with the
exception of Beaver Ridge. Most of the Sector is underlain by soluble rocks, with
solution channels, and sinkholes. Caverns are also likely to occur. This condition, in
addition to two major faults in this area, create an unstable construction foundation
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Figure 9. North Sector Recycling Drop-Off Site: Halls Convenience Center.
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All of the soils in the area are classified as either poor or unsatisfactory for use as
septic fields (Knoxville-Knox County MPC, 1988). All of these features create
hazardous conditions for development efforts and careful planning is critical to avoid
hazards.
More than one half of the North Sector’s land area is classified as rural
according to the MPC's General Plan. The rural area consists primarily of
agriculture, forest, open spaces of undeveloped land and recreational space, and low
density residential. This area is in the northern portion of the Sector with the southern
portion classified as urban. Industrial, commercial, and residential activities define
the urban area. Two major Development Centers, clusters of higher density
development which serve as magnets for residential and non-residential growth, are
Halls and Powell. The dividing line runs northeast-southwest in a roughly straight
line.
High intensity linear commercial development has occurred along
Maynardville Pike. Within one mile of the Halls Convenience Centers on the Pike
are six large-chain grocery stores, six banks, two department stores, and numerous
retail businesses and fast-food stores. The majority of the users live north of the site
according to the operator and they pass close by the Center regularly.
The opinion of the Halls Convenience Center operator of the location was, "It
couldn't be more convenient for people." The site is close to stores, doctor's offices,
and banks. Only if the Center were located in the middle of the Norris Highway
intersection would it be more convenient, although the heavy traffic would create
problems even there.
When questioned about traffic problems associated with vehicles heading
north and having to merge with on-coming traffic to enter the Center which is north of
the cross-over, the operator felt that it would not be feasible to have the cross-over
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right in front of the Center. When traffic turning into the Center becomes backed up,
the person attempting to turn directly into the Center would not be allowed in by on
coming traffic.
It is concluded that the drop-off site in the North Sector of Knox County is
conveniently located based on its relation to the surrounding development pattern. It
is directly adjacent to a major commercial area with a large volume of traffic passing
the site daily, many of whom are residents. One limiting feature of this site is the
heavy traffic. On busy days, gaining access to the drop-off site may not be
convenient although it does not appear to discourage individuals from going to the
site. Increasing development within the future may impact negatively upon the
convenience of the drop-off site.
Southwest Sector: Lovell Road Convenience Center
The recycling drop-off site is the Lovell Road Convenience Center, located on
119 Lovell Road within the northwest quarter of the Southwest Sector of Knox
County (see Figure 10). The Southwest Sector is the smallest sector in Knox County
with a total of 40,823 acres, 9,401 of which includes the Town of Farragut located on
the western County border. Although included in the census studies, the statistics of
the MPC do not include the Town of Farragut. Lovell Road, heading north/south, is
a two-lane heavy traffic road which accesses Interstate 40/75 within one mile north
of the site. Within two miles north, Lovell Road connects to Pellissippi Parkway
while directly south, within one mile, it connects to Kingston Pike.
The majority of travel in and through the Sector is concentrated along eight
major routes. 1-40/75 carries the largest volume of traffic. Kingston Pike serves as
the major east-west arterial route running from the west County boundary east to the
City of Knoxville. There are no true north/south arteries in the Sector, Concord and
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Figure 10. Locations of the Lovell Road Convenience Center
Southwest Sector of Knox County, TN.
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Ebenezer Road being the closest to serving as connectors. Cedar Bluff Road is the
major connector between Kingston Pike and 1-40/75, with Lovell Road, Campbell
Station Road and Mabry Hood Road additional major connectors. The interstate on
the northern boundary and Fort Loudon Lake on the southern boundary restricts
movement beyond these Sector boundaries.
The entrance drive to the Convenience Center is 25 feet west from Lovell
Road (see Figure 11). The traffic volume is steady throughout the day and heavy
during the work hour rush. As Lovell Road is two-lane, those traveling north must
cross traffic to enter the Center, causing a back-up in the northbound lane. This also
makes it difficult for those exiting the Center to merge in this lane. The drop-off area
in the Center is immediately to the right upon passing through the entrance gates.
Traffic in this area often becomes congested and may block incoming traffic from
Lovell Road. At times, particularly on Saturdays, traffic has been backed up over
one-half mile from the Center.
Although smallest in area, the Southwest Sector ranks third in population with
a total of 30,098 in 1989. Population growth was second highest in the County
(17.35%) from 1980 to 1989, a 4,450 increase from a 25,648 total in 1980. Growth
continues but at a slower rate (30.3%) than seen from 1970-1980 (95.4%).
Population is expected to increase at a slower rate during the period 1990-2000
(18.6%). Reflecting these increases, the population density grew from one of the
lowest in the County in 1970 (.32 people per acre) to second highest in 1980 (.63
people per acre). The fastest growth took place in the extreme western portion of the
county.
Numerous large commercial centers are located within two to three miles east
of the Center on Kingston Pike. The Town of Farragut is two to three miles west of
Kingston Pike and was the major area of development activity in 1988. The
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Figure 11. Southwest Sector Recycling Drop-Off Site:
Lovell Road Gonvenience Center.
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surrounding area is densely settled with both commercial and residential development.
Development in the Southwest and Northwest Sectors has been "traditionally strong"
according to the MPC.
Industrial development, primarily located in the northwest comer of the North
Sector, occupies less than one percent of the land in the Sector. Future industrial
development will be restricted by residential development which is expected to
notably increase. This restriction was imposed by the MPC as industrial development
"must be located carefully to avoid negative impacts on nearby neighborhoods"
(Knoxville-Knox County MPC, 1986, p. 14). Heavy industrial development would
not be permitted along the southern portion of the Sector as this area is bordered by
Fort Loudin Lake.
Major commercial development is anticipated to take place along Interstate40/75 and near Northshore Drive because an extension of Pellissippi Parkway is
planned for the near future. This was most likely a major factor in predicting future
population growth, expected to be 33,417 by 1994, an increase of 11.03% from
1989. This Sector and the Northwest Sector, with a growth rate projection of
10.19%, are the only Sectors in the County with double-digit projected growth rates.
An additional factor to explain the growth of this sector is that it is close to the
growing City of Oak Ridge in Anderson County. The Oak Ridge Reservation
employs large numbers of people and it is estimated that over 50% of the employees
in Oak Ridge commute from Knox County.
The natural environment of the Southwest Sector does not present a major
constraint on development although in areas of geologic uncertainty, such as unstable
bedrock and fault areas, careful site planning is required. Moderate to gentle slopes
predominate although slopes greater than 25% are present Flood prone areas exist in
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small clusters throughout the sector although the areal extent is small.
Environmentally critical areas cover approximately 10% of the sector.
The conclusion of the Southwest Sector spatial analysis is that the drop-off
site is conveniently located in relation to the development pattern of the surrounding
area, as it is near major commercial centers and residential areas. However, the traffic
problems associated with this site would indicate this site is not conveniently located
to allow easy access. Also the predicted increase in the area's development would
add to the traffic volume, decreasing further the site's convenience.
There are variations in the level of convenience of the three drop-off sites.
The most notable is the Lovell Road site in the Southwest Sector, which has more of
a problem with heavy traffic making access to the Center more difficult at times.
Despite some variations all three drop-off sites are in convenient locations. The Halls
and Lovell drop-off sites are located on or adjacent to major commercial development
areas which draw large volumes of people to the area. They are also surrounded by
residential areas.

The Carter drop-off site is located in a sector that has almost no

commercial development and a low, scattered residential population. However, it is
located in a area where several major roadways are within a close distance to the drop
off site. To conclude, the spatial analyses for all three Sectors does indicate that the
Knox County recycling drop-off sites are convenient for the residents.
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CHAPTERV
DISCUSSION AND CONCLUSIONS
Discussion
The results of the survey data and spatial analysis for the three recycling drop
off sites are examined individually. By combining these results it will be determined
how convenient the locations of the drop-off sites are for Knox County residents.
The survey data show that the East Sector drop-off site is convenient. In
relating distance to convenience the location of the drop-off site is convenient as more
than half of those surveyed, 69%, live within five miles o f the drop-off site. Based
on their recycling participation, the drop-off sites are convenient as 83% are recycling
more materials now than previously, and 72% of those surveyed recycle at least once
a week.
The spatial analysis of the drop-off site shows it to be convenient as it is
located in a high traffic volume area due to its proximity to major roadways. There
are no major commercial development areas in the East Sector. Therefore the East
Sector drop-off site is less convenient for residents because they cannot combine
recycling with a trip to the store. The drop-off site will continue to be convenient in
the future based on past development patterns and predicted future population growth.
Results of the North Sector survey indicate that the location of the recycling
drop-off site is convenient, for 78% of those surveyed live within five miles. Ninetynine percent of the residents recycle at least once a week while 67% indicated they
recycle twice a week. This, combined with the fact that 89% of the respondents are
63
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recycling more materials now, indicates the drop-off site is convenient to residents.
Eighty-seven percent of the survey respondents indicated they had combined their trip
to the drop-off site while on their way to another destination. These results coincide
with the results of the spatial analysis which show the drop-off location is on a major
thoroughfare and is immediately adjacent to a highly developed commercial area.
This location means a large proportion of residents will typically pass the drop-off
site. An increase in traffic volume on the already busy Maynardville Highway, which
would correspond to an increase in population, could decrease the convenience of this
drop-off site. The comments of the center operator and those surveyed agreed with
the survey data and spatial analysis that the location of the North Sector drop-off site
is convenient.
Using distance as a measure of convenience, the location of the Southwest
Sector drop-off site is convenient, for 82% of those surveyed live within five miles of
the site. Based on ffequency of use the drop-off site is convenient, for 65% travel to
the site at least once a week. Ninety-six percent of the respondents are recycling more
material now than before the drop-off program began, a strong indicator that the
location is convenient. The high number of residents recycling that did not use the
Convenience Center for their household waste disposal, 26%, indicate that either the
drop-off site is very convenient, the recyclers in this sector are more devoted to
recycling, or both. Individuals surveyed generally agreed that they liked the location
of the drop-off site although at times it did get too crowded.
Of the three drop-off recycling sites, the Southwest Sector appears to be the
least conveniently located based on some of the results of the spatial analysis.
Although it is adjacent to major thoroughfares, it is located on a two-lane, high traffic
road. Access to the site can be difficult due to heavy traffic and the crowded
conditions within the Lovell Road Convenience Center. Predicted increases in
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commercial and residential development indicate the traffic volume on Lovell Road
will continue to increase, making the convenience of this drop-off site questionable.
The combined survey results generally reflect the individual site survey
results. Eighty-six percent of all those surveyed live within five miles of a drop-off
site. Measuring convenience by distance, the drop-off sites are convenient. Using
frequency of visits to the drop-off sites as a measure of convenience, the combined
survey results of 79% indicate that the sites are convenient. Ninety percent of those
surveyed are recycling more materials using this program than they recycled before.
This is a positive indicator that the sites are convenient for residents. Of the total
number of individuals surveyed, 23% did not use the Convenience Centers to dispose
of their wastes and were therefore making a special trip to drop-off their recyclables.
This is strong evidence that the drop-off sites are convenient. Determination of
whether those recycling had to make a special trip to the drop-off site or combined it
with another destination is an indication of convenience, with 69% of the people
interviewed combining their trip.
The locations of the Knox County recycling drop-off sites appear to be
convenient for Knox County residents based on the data obtained on the three sectors
within the county that are recycling.
Conclusions
In response to the dilemma of how to dispose of the household waste
generated within the County, the Knox County Solid Waste Management Division
began a pilot recycling drop-off program. This thesis, a case study of that program,
assesses the convenience of Knox County drop-off recycling sites by surveying those
presently recycling at the three sites, the operators at the drop-off sites, and by
examining the location of the drop-off site in relation to the surrounding development
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pattern. Experience has proven that a critical factor in ensuring the success of a drop
off recycling program is to make it easy and convenient. The location of the drop-off
site may determine the success or failure of a program based on the public's
perception of its accessibility.
A survey of individuals dropping off their recyclables at the Convenience
Centers was used to obtain data to test the convenience of the sites. The survey
resulted in quantitative and qualitative data on household recycling habits,
demographic variables, and location. Quantitative data from the survey indicated that
the recycling drop-off locations were convenient. The qualitative data were the
recorded opinions and comments of surveyed individuals and supported the survey
results. The large majority of those interviewed were supportive of the program and
were satisfied with the location of the diop-off sites, signifying the convenience of
these sites.
The Solid Waste Supervisor and Convenience Center operators were an
additional source of qualitative data. Based on their experience working at the drop
off sites, they offered information and opinions on the location of the drop-off sites,
concluding that the sites were conveniently located.
A spatial analysis of the land uses immediately surrounding the Centers
illustrated the relationship of the Center to the surrounding neighborhood and
community and indicated the recycling drop-off locations are generally convenient to
the residents. Commercial, industrial, and residential distribution patterns indicated
population settlement and movement Dense settlement and high volume traffic areas
are good locations for a drop-off program, for such areas generate large numbers of
people.
The increase in the volume of materials collected since the beginning of the
program are an indication that the drop-off sites are convenient. The total volume
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collected for all three drop-off sites increased 575% in the first year of the program.
Although this may be expected with the start-up of a recycling program, if the drop
off sites were not convenient the collection rates would not have remained relatively
constant.
The results of the survey and spatial analysis support the working hypothesis
that the locations of the Knox County recycling drop-off sites are convenient to the
residents using them.
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